During recent years a number of papers by Carrel and others concerning the rate of healing of wounds have been published. Du Noiy has also applied some mathematical treatment to these observations and constructed some graduation formulae. In the application of these formulae, however, I think that the meaning of the figures has been in some measure obscured and that a different treatment reveals some interesting relations.
Personally I do not feel inclined to make a special formula for any individual case until those which occur so commonly in nature have been investigated. The formula which seems to apply in all cases in which the data are sufficient is the geometrical progression. A geometrical progression is found to arise in nature in many different ways from the theory of'chance. It might be assumed that at the beginning of the healing of a wound, the impulse to heal is great and the factors on which this impulse to heal depends, decay according to the ordinary monomolecular reaction, but the geometrical progression turns up in so many different ways and for reasons which at present we cannot understand that this is nothing but a tentative suggestion. To say more is going beyond the evidence.
To clear the ground, a further point requires mention; namely, that it is not necessary to assume that the process of healing is continuous and not subject to sudden change. Take the recent work of Glenny and Hopkins' on the disappearance of diphtheria antitoxin from the blood of animals into which intravenous injections have been made. In these experiments it is found that the rate of disappearance of the antitoxin is not continuous. During the 'Glenny, A. T., and Hopkins, B. E., J. Hyg., 1922-23, xxi, 144. first day and a half after injection a very large quantity of antitoxin disappears. Thereafter the decrease is much more gradual and obeys the law of the monomolecular reaction, the amount decreasing in the terms of a geometrical progression. After an incubation period of 9 or 10 days has passed, when antibodies begin to form, the destruction of the antitoxin becomes suddenly much more rapid. There is no use in trying to fit a continuous curve to a case like this in which, from the nature of the change which takes place, a fundamental break in the physiological or pathological processes is introduced.
When the figures published by Carrel are examined, something similar to this will I think be at once evident.
In the second column of Table I , the figures relating to the healing of a wound in the thigh, in a male aged 38 years are shown, the measurements of the area of the wound being given at intervals of 4 days. In the fourth and fifth columns, the logarithms of these numbers are given and the differences between the successive values of the logarithms. From the figures it would appear that at a date between February 29 and March 4 healing began. It will be noticed that from this date up to March 24, the mean difference of the successive logarithms is about 0,1, whereas following March 24 it is much nearer 0.2. By graduating the observations to two geometrical progressions with a break at about March 24, the figures in the third column have been obtained. The fit can only be considered exceedingly good. The ratio in the first half of the observation period from 4 days to 4 days is 0.793 and in the second half 0.652, the second value being very nearly the square of the first.
If the preceding case were a solitary one it might be considered as due to chance, but the same phenomenon is seen in practically every case given by Carrel. Two more examples are shown in Tables II and III and a third in Table VII .
In an experimental case of shorter duration, a female dog of 13 years of age had a rectangular flap of skin excised from the dorsal region. For 6 days no sign of reaction appeared, when, as is the rule in these cases, a rapid healing began. From the time healing began, about May 18, until June 9, the process can be graduated very closely to a geometrical progression with a ratio of 0.785. This healing went on uninterruptedly until June 9 when again a sudden change took place and a wound which was 2.7 cm. was practically healed in 10 days. The area of the wound which would have been present had the process remained continuous is given in the third column. In comparison with this two other short cases are given in Tables V and VI, in both of which the graduation to a geometrical progression is nearly perfect and in both of which towards the end a rapid quickening in the rate takes place. The interpretation of these phenomena is conjectural. The first phenomenon is the sudden commencement of healing; this is so obvious that it cannot be overlooked. There seems, however, to Date.
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Mar. The data for this table were taken from du Noily, P. L., J. Exp. Med., 1916, xxiv, 457 . 609 -be a second phenomenon. A point comes in the healing when an extra healing power suddenly develops. This change in the process seems to show that in surgical disease as in medical, there are more factors at work than might be thought probable. It is possible that a search into the conditions would furnish results of practical value.
A final note may be made on the case of the male, aged 22 years, in whom septic infection of the wound occurred and decreased the rate of healing (Table VII) . After sterilization of the wound on February 22 and until March 29, healing progressed uninterruptedly with a ratio of 0.789. About March 29 a marked change took place, the ratio for the rest of the healing being 0.695. Du Noiiy in fitting his formula obtained a curve which represents very closely the observations before and after sepsis and makes the inference that the sepsis had no permanent effect on the rate of healing. I have calculated back from the first portion of my curve and find very much larger values for the size of the wound than those given by the actual figures. As the geometrical progression has been found to hold in all the examples given with very considerable accuracy, I am inclined to think that du Noiy's interpretation is wrong and that the sepsis did make a permanent difference in the rate of healing.
APPENDIX.
Let it be assumed first that the wound be circular and that the rate of advance of the epithelium in the direction of the radius diminishes in a geometrical progression.
If the radius at any time be r, and A is the area, since we have at once so that the area also decreases in a geometrical progression. This applies to a circular wound. In many of the experiments, the wound has been rectangular. Consequently, at the beginning of healing, the area covered by the advancing edge is rather greater than it would be were the edge circular, because the peripheral border of a square is greater in relation to the contained area than in the case of a circle, but the difference is not sufficient to interfere seriously with the analysis given above.
